In 1970 it was found that quinacrine, a fluorescent dye, produced a characteristic banding pattern on each chromosome pair of the human complement (Caspersson et al., 1970) . Specific chromosomal regions are polymorphic when quinacrine is used, and these polymorphisms are inherited in a Mendelian manner (Robinson et al., 1976 (Carr, 1975) .
Slides were stained with quinacrine dihydrochloride and observed with fluorescent photomicroscopy. Parents were karyotyped to ensure normality. Quinacrine polymorphisms in the abortus chromosomes were compared with those in the parental chromosomes. The fluorescent intensity levels suggested in the Paris Conference Supplement (1975) were not used. Instead, three levels were used as criteria: absent fluorescence, fluorescence present but not brilliant, and brilliant fluorescence. This was believed to be more clear-cut than the five-level scale.
Results
The chromosomes of the parents of all abortuses were normal by the Q-banding technique. Of the 15 triploids examined, 7 were informative as to the origin of the extra set of chromosomes. In 3 of these cases, the second polar body failed to extrude during oogenesis (Fig. a, b, c) . In these triploids, 2 of the marker chromosomes are from the mother and are identical, indicating that the failure to separate must have occurred at the second meiotic division. In 3 other triploids it was impossible to distinguish between failure of the second meiotic division during spermatogenesis and fertilisation by two sperms (Fig. d, e, f) . In a fourth diandric triploid, the sex chromosome complement (69,XXY) ruled out failure of the second meiotic division; therefore, this triploid arose by dispermy (Fig. g) (Langenbeck et al., 1976) , and that, on the whole, non-disjunction in meiosis I was 5 to 10 times more common than in meiosis It. Reports on the origin of pure triploidy are numerous (reviewed by Lauritsen, 1976; Kajii and Niikawa, 1977) .
We found that 7 of 15 triploids were informative, compared to one of 12 trisomies. The greater number of informative triploids compared to autosomal trisomies is because more chromosome pairs are Parental origin of triploidy and D and G trisomy in spontaneous abortions available for study; hence, there is a greater chance of finding a useful chromosome marker in triploidy.
One proposed cause of chromosome anomalies is the aging of gametes. Aging of oocytes may be intrafollicular (delayed ovulation) or intratubal (delayed fertilisation), and aging of sperm may occur in either the male or female reproductive tract. In this study the three digynic triploids resulted from failure to shed the second polar body. In a number of animal species, delayed fertilisation causes retention of the second polar body (Braden and Austin, 1954) . In rats (Fugo and Butcher, 1966) and frogs (Mikamo, 1968) , delays in ovulation cause an increase in triploid embryos which is mainly the result of dispermy. A delay between ovulation and fertilisation has been reported to cause a similar phenomenon in rabbits (Shaver and Carr, 1967) and mice (Vickers, 1969) .
Animal studies suggest that diploid sperm may not be an important cause of triploidy (Fechheimer and Beatty, 1974) .
Human data are sparse concerning the effects of aging of gametes. If the animal data can be generalised to humans, then dispermy and retention of the second polar body are the most common causes of triploidy. Since the incidence of triploidy does not increase with advanced maternal age, the aging of the ovum which is responsible for the production of a triploid zygote is probably postovulatory overripeness.
Using the criteria applied in the present study, we found that the parental origin of those triploids cited by McConnell and Carr (1975) cannot be determined.
Intrafollicular overripeness is one of the possible mechanisms for the production of D and G trisomies. This is compatible with the finding that advanced maternal age is associated with an increased incidence of D and G trisomies, whether liveborn or aborted spontaneously (Boue et al., 1975) . Other possible aetiological factors may account for those trisomies which are not related to late maternal age, and those in which the extra chromosome is from the father. One ofthe best studied factors is maternal irradiation, first proposed by Uchida and Curtis (1961) . Other theories of non-disjunction include thyroid antibodies (Fialkow et al., 1965) , endocrinological factors (Janerich and Jacobson, 1977) , and virus infection (Evans, 1967 
